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SUMMARY AND RECOMMENDATIONS TO THE CSS

This Consultancy Meeting (CM) was directed by the CSS to initiate an analysis of the Safety Fundamentals (SF-1) and to identify whether there is a need to refine certain parts of the text with respect to:
· Retrospective attribution of radiation health effects to past radiation exposures 
· Prospective inference of health risks from radiation exposures
· Prediction of notional health effects for comparative purposes (e.g., use of collective dose)

The CM performed a detailed review of SF‑1 and analysed both the structural composition and issues relating to the individual principles. The CM developed a number of specific proposals for modifications, which are set out in further detail in the Annex.

The CM concluded that, currently, SF-1 does not address the distinction between retrospective attribution of health effects and prospective inference of risks. SF-1 gives equal weighting[footnoteRef:1] to radiation effects that are attributable and to effects that are not explicitly attributable, but for which under some assumptions their prospective occurrence might be inferable.  The consequences of the current approach can be significant. For instance, the justification of an emergency intervention, such as evacuation, in situations involving low radiation doses which may involve harm to those affected, has used a notional radiation detriment that is not attributable.  [1:  ICRP 64] 


RECOMMENDATIONS

1. The CM concluded that the UNSCEAR report can provide good insights into a future revision of SF-1 

2. Based on its review of SF-1, the CM recommends that a Safety Report be prepared (drafted by experts from each of the five Safety Standards Committees) to address the concepts listed in the attached annex in order to provide practical guidance, including case studies, on how to apply concepts of retrospective attribution of radiation health effects, of prospective inference of health risks from radiation exposures and of prediction of notional health effects for comparative purposes (e.g., use of collective dose).

3. The CM further recommends that SF-1 be reviewed to take into account the significant issues raised in this meeting, as listed above, and to make it coherent and consistent with GSR Part 3 and GSR Part 7, with ICRP recommendations and with the findings of the UNSCEAR 2012 report.

ANNEX: 
Detailed Recommendations Based on the Review of SF-1

BACKGROUND 
This Consultancy Meeting (CM) was directed by the CSS to initiate an analysis of the Safety Fundamentals (SF-1) and to identify whether there is a need to refine certain parts of the text with respect to:
· Retrospective attribution of radiation health effects to past radiation exposures 
· Prospective inference of health risks from radiation exposures
· Prediction of notional health effects for comparative purposes (e.g., use of collective dose)

Currently, SF-1 does not address the distinction between retrospective attribution of health effects and prospective inference of risks. SF-1 gives equal weighting to radiation effects that are attributable and to effects that are not explicitly attributable, but for which under some assumptions the likelihood of their prospective occurrence might be inferable.  The consequences of the current approach can be significant. For instance, in situations involving low radiation doses the justification of an emergency intervention, such as evacuation, which may involve harm to those affected, has used a notional radiation detriment that is not attributable. 

The Secretariat provided an overview of the current development progress of the Safety Standards Series, noting that due to many other factors besides the work of UNSCEAR (e.g., publication of GSR Part 3 and 7, Safety Guide GSG-2, and DS474 and DS475 currently being finalized), the time to embark on the formal review of SF-1 is fast approaching. The timing for revision of SF-1 would need to be considered carefully in order to maintain the ‘top-down’ approach to the development of standards.

REVIEW OF THE SAFETY FUNDAMENTALS

Except for the principles for responsibility for safety, role of government, leadership and management for safety, all the principles may be affected by considerations of objective attribution of effects versus subjective inference of risks.  The CM performed an analysis of SF‑1 and identified the following needs to refine the text:

General Recommendations:

· In general, SF-1 should be revised to be less biased toward nuclear installations, to include medical and other uses of radiation, and protective actions taken to reduce risk, which would also include clarification to footnote 3 on page 3.
· The concept of potential exposure should be clearly articulated and connected with UNSCEAR’s analysis so that attributable health effects have an absolute priority in actions taken for protection of individuals.
· SF-1 should clarify that the Linear No Threshold (LNT) is a model used for radiation protection purposes (prospective inference of risk) and it should not be misused for retrospective attribution of health effects.
· SF-1 should clarify that major epidemiological estimates of radiation health effects rely on situations involving relatively high doses and dose rates that change over time, while in reality the majority of conditions, even in an emergency, involve relatively low doses, and relatively low and mainly constant dose rates[footnoteRef:2]. The UNSCEAR report notes that there are limitations in knowledge for attributing health effects to these low dose situations.  [2:  Annex A of UNSCEAR 2012 and ¶ 25 of A/67/46 (UNSCEAR report to the 59th session of the UNGA).] 

· SF-1 should clarify that great care needs to be taken when using collective dose (multiplying very low doses for large populations).
· The scope of SF-1 should be clarified for its applicability in situations involving very low doses.
· The term ‘radiation risks’ as defined in footnote 2 on page 1, does not adequately reflect the established understanding of this term.  As noted later in principle 6, the inconsistency of the use of the word ‘risk’ in the Safety Fundamentals must be resolved. In this context, the Safety Glossary should be revised with more appropriate descriptions of risk (see ICRP 60, Annex C and INSAG-9) as well as other relevant terms including attributability (see the UNSCEAR 2012 Glossary).
· Paragraph 1.6 of SF-1 should be amended clarifying the respective roles of UNSCEAR and ICRP with regard to estimation of retrospective attribution of health effects and the prospective inference of risk.
· As a structural issue, principles 4, 5, 6, and 8 apply currently for planned exposure situations (facilities and activities); as the CM recommends that these be expanded to cover all exposure situations, then the content of principles 9 and 10 would need to be revised.

Principle 4: Justification of facilities and activities
 
· This principle should be expanded to all exposure situations where actions need to be justified, in particular in order to include the justification of actions aimed at reducing radiation risk (i.e. in existing and emergency exposure situations). 
· A paragraph should be added suggesting that greater consideration be given to radiation risks associated with doses for which health effects are attributable, rather than to those involving lower doses from which risks can only be inferred.
· The text should be generalized in such a way that an explicit discussion of medical exposure would not be needed in this principle.  
· An additional paragraph should be included to clarify that collective dose (multiplying very low doses for large populations) should not be used in decisions on justification.

Principle 5: Optimization of protection

· Optimization means selection of the best option under the prevailing circumstances. 
· This principle should be expanded to all exposure situations, rather than just planned exposure situations, in particular in order to include the optimization of protective actions aimed at reducing radiation risk (i.e. in existing and emergency exposure situations).
· A paragraph should be added suggesting that greater consideration (weighting[footnoteRef:3]) be given to prospective scenarios for which health effects could be attributable, than to scenarios involving lower doses from which risks can only be inferred. [3:  ICRP 64.] 

· Text should be added indicating that careful consideration be given where doses are already low, to ensure, once actions have been justified, that protection is properly optimized (do more good than harm).
· Text should be added indicating that committed exposure over time needs to be properly considered.



Principle 6: Limitation of risks to individuals 

· This principle should be expanded to all exposure situations, not only planned exposure situations, in particular when different values for dose restrictions are used in different exposure situations.
· Limitation of risks is provided through various regulatory restrictions (e.g., dose limits, reference levels, constraints, criteria). Accordingly, this principle should be clarified that regulatory restrictions are not necessarily based on the attributability of health effects.
· The inconsistency of the use of the word ‘risk’ in this principle vis à vis the definition of ‘radiation risks’ in footnote 1 on page 1 should be addressed. 
· The concept of ‘risk limits’ being presented as a legal upper bound of acceptability should be removed, as this term is not used in actual practice or regulations. 
· Paragraph 3.26 of this principle (on optimization) should be placed in principle 5 and reworded accordingly.
· Text should be added linking principle 6 to principle 8 (in relation to probability of occurrence).

Principle 7: Protection of present and future generations

· Text should be added indicating that the doses to be incurred by populations located far away from the origin of the exposure, either in distance or in time, are expected to be low, namely in the range of doses for which radiation effects are not explicitly attributable. 
· The term ‘uncertainties’ might be misinterpreted; rather it should be replaced by ‘limitation of knowledge.’ 
· Include a provision for dealing with potential exposure, such as those related to probabilistic safety/risk assessments and the safety case for waste disposal facilities.  
· Footnote 8 is misplaced: as indicated in the CM’s general recommendations, the concepts in this footnote are extremely important and should be incorporated in Section 1 of SF-1. 

Principle 8: Prevention of accidents

· This principle should be redrafted to be less biased toward nuclear installations, to include medical and other uses of radiation.
· This principle should take into account the difference between doses for which the effects are attributable and those for which they are only inferable, throughout the lifetime of the facility.[footnoteRef:4] [4:  For example, in PSA, if the probability of a dose of 200 mSv is 200 times less than the probability of a dose of 1 mSv, then mathematically they would be treated the same; however in light of the UNSCEAR report, the higher dose should be given greater consideration (weighting).] 

· Potential exposure (such as in probabilistic safety/risk assessments) as it relates to inference of risk should be addressed.
· This principle should indicate the different types of probabilities: those based on actual frequencies of occurrence and those based on subjective degree of belief.

Principle 9: Emergency preparedness and response

· This principle should be revised so that careful consideration be given where doses are below generic criteria to ensure that justified protective actions are properly optimized (do more good than harm and are the best option under the prevailing circumstances).[footnoteRef:5]  [5:  see GSR Part 7, Appendix II, para  II.1] 

· The principles of justification, optimization and limitation (restriction) of individual doses should be applied for exposures during normal and emergency operations; if principles 4, 5 and 6 are properly amended, some parts of principle 9 could be removed.
· Communication with the public (and engaging with stakeholders) should be emphasized in this principle.

Principle 10: Protective actions to reduce existing or unregulated radiation risks

· Of all the principles, the UNSCEAR report would provide the greatest clarification in this principle, because it covers the entire range of possible doses.
· If principles 4, 5 and 6 are properly amended, some parts of principle 10 could be removed.
· A paragraph should be added suggesting that greater consideration be given to radiation risks associated with doses for which health effects are attributable, rather than to those involving lower doses from which risks can only be inferred.


OTHER SF-1 ISSUES FOR THE CSS TO CONSIDER

The CM identified several other areas for further consideration, in addition to those within the scope of the CM, for example: 

· Some of the principles are expressed as requirements or mechanisms rather than fundamental principles.
· Principle 3 covers two main areas: leadership and management for safety, but then includes text for safety assessment.
· Principle 6 discusses the limitation concept that covers dose limits and risk limits but has different implications in different exposure situations leading to difficult communication issues.
· Principle 7 covers a number of different areas and in particular, ‘protection of the environment’ needs to be further updated. 
· “International Cooperation and Assistance” is listed as one of the essential elements in the Nuclear Security Fundamentals (NSS No. 20), which may be considered as a new safety principle.

The Secretariat noted that several Safety Requirements finalized after the issuance of SF-1 are more accurate in their approach to addressing important concepts. These revised documents could be used to inform the review of the corresponding principles in SF-1.

The Secretariat also indicated that it is continuing to investigate the conditions that would need to be met in order to consider the preparation of a joint Safety and Security Fundamentals publication in the future. 
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